BIOSYNTHESIS OF FATS  IX  PLANTS
flesh of fruits is developed in situ and not translocated from the leaf or stem.
This idea was based mainly on the fat present In olive trees : Rousille 2
was unable to detect any change in the fat content of the olive leaf during
the ripening of the fruit, and Funaro 3 stated that the ether-soluble fat *
from the leaves differed materially from the fruit-flesh olive oil. Even
earlier, de Luca 4 had shown that olives could make fat after they were
separated from the tree, and Pfeffer 5 had found that paeony seeds, when
detached from the plant at an immature stage when they contained no fat,
developed a certain amount of fat on being kept.
A very recent contribution to this subject by Burr and Miller,6 which
includes a full review of the earlier literature, describes a study of the
respiratory quotients f of the castor bean during seed development and
ripening, the results of which show that much fat is synthesised within the
castor bean fruit; although a slow translocation of some fat from the leaf
or other tissues is not excluded by the experiments of these workers, they
clearly show that most of the seed fat is synthesised within the fruit itself.
It wiU be recalled that detailed figures for component acids, obtained by
the modem methods, have demonstrated some similarity between leaf and
fruit-coat fats, but have also established in very many instances the presence
in seed fats of fatty acids which are absent from either the fruit-coat or leaf
fats of the plants concerned.
The important question of the rapid and prominent development of fat
in the ripening fruit has been the subject of many investigations, as a result
of which It is usually accepted at present that there is adequate ground for
believing that the fat is formed at the expense of carbohydrate. No satis-
factory explanation of the mechanism of the conversion of carbohydrates
Into fats has yet been obtained, although various hypotheses of a more or
less vague and unsatisfactory nature have been proposed (cf. pp. 281-289).
* Many of the older observations, and unfortunately not a few of the more
recent ones, appear to be based merely upon the saponification and iodine values,
or even upon the weight alone, of the material extracted by ether from leaves,
immature fruit, etc. In all cases but those of fully ripe seeds (and sometimes
even there), ether also removes, of course, non-fatty matter, often in considerable
amount; the value of the data, in the absence of further purification of the
ether-soluble matter or at least of removal of non-fatty matter from the fatty
acids obtained after hydrolysis, is therefore doubtful in many cases. To give
trustworthy results, phosphatides should first be separated from the crude
glycerides, and the fatty acids from the latter should be further purified from
*' unsaponifiable matter " before their amount and analytical values are recorded.
f The " respiratory quotient/* or volume ratio of the carbon dioxide pro-
duced to the oxygen consumed, is to some extent a guide to the nature of the
metabolic action.    If carbohydrates are being completely oxidised, e.g.
C6HlaO6 + 6O3 = 6CO2 -f 6H2O,
the respiratory quotient is i : i, whereas obviously for the complete oxidation
of the long acyl chains of fats a greater proportion of oxygen would be required,
so that the ratio of carbon dioxide formed to oxygen used would be less than
unity. (For fats, it is about 0-7 : i.)
On the other hand, if a more highly oxygenated substance is being con-
verted into material of lower oxygen content, any oxygen intake will be less
than the carbon dioxide output, and a respiratory quotient of more than i : i
is observed. Leathes and Raper1 state that " when satisfactory proof exists
that carbohydrates are converted into fat ... it is reasonable to assume that,
when the R.Q. is higher than i-o, then this reaction is the main one causing the
high quotient. The reverse proposition, that when the quotient is lower than
0-7, fat is being converted into carbohydrate, cannot be so easily accepted."